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Abstract of the contribution: This paper discusses and proposes procedure for handover from 4G to 5G.
Discussion
In the last meeting, the handover procedure form 5G to 4G is accepted. 
This paper proposes a call flow for the Single Registration-based handover procedure from EPS to 5GS with Nx support. But there are some issues to be resolved.
1) PDU session id 
In 5G system, the PDU session ID is created by the UE when it establish the PDU session. The PDU session ID shall be unique among the PDU sessions belong to the same UE. The UE and NGS (AMF and SMF) know the PDU session ID for the PDU session. 
However, when the UE moves from EPS to NGS in the ECM-connected state in single registration mode, the UE and NGS does not have such session information.

There are several potential solutions for this issue
1a: during the PDN connection establishment, the UE create the PDU session ID and send to EPC. So the SMF+PGW-C hold this information.

1b: During handover procedure, the SMF+PGW-C create this information. And it is carried on the HO command to UE.

1c: There is no synchronization between UE and network (EPC/NGS) for this information. The UE and network (SMF) uses the same mechanism to derive the PDU session ID. E.g. default bearer ID.
The alt 1a and 1b have much impact on the EPC. It is not recommended to these alts. 

The alt 1c has no impact on the EPC, so it was suggested to adopt this kind of mechanism.

Proposal 1: There is no need to exchange the PDU session ID in EPC.
2) Qos mapping
In order to support handover procedure from NGS to EPS, during PDU session establishment and QoS flow establishment, EPS QoS mappings and EPS Bearer IDs are allocated. The EPS Bearer Id and mapped QoS parameters for these bearer is also provided to the UE and PGW-C+SMF.  
The question is, in order to support handover procedure from EPS to NGS, how the QFI (Qos flow identifier) and mapped QoS parameters for these Qos flow are allocated and provided to the UE and PGW-C+SMF.
If using the similar mechanism in NGS, this information is allocated and provided to UE and PGW-C+SMF during PDN connection establishment and dedicated bearer establishment. But this has quite a big change to EPC. Another potential solution is similar with the rSRVCC, the related information is sent to UE via Handover Command. But the HO size is not big enough to carry such information.
Notes: In rSRVCC, IP address and port number in HO cause the HO size issue argument.
Proposal 2: How the the QFI and QoS mappings parameter are provided to UE is FFS.
Proposal

It is proposed to adopt the following in TS 23.502.
*************** Start of changes *********************
4.11.1.X
EPS to 5GS handover using Nx interface

Nx interface is used to provide seamless session continuity for single registration mode. Figure 4.11.1.X-1 describes the handover procedure from EPS to 5GS when Nx is supported.
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Figure 4.11.1.X-1: EPS to 5GS handover for single-registration mode with Nx interface
The procedure involves a handover from EPC to NGS. UE has one or more PDN connection. 
During PDN connection establishment and dedicated bearer establishment, NGS QoS mappings are allocated such that default EPS bearer map to default Qos flow and dedicated EPS Bearer map to dedicated Qos flow in NGS. The PDU session ID is equal to the default bearer ID of the corresponding PDN connection. The mapped NGS QoS parameters may be provided to PGW-C+SMF by the PCF+PCRF, if PCC is deployed.
Editor's note: It is FFS how mapped NGS QoS parameters is provided to UE.
Editor's note: The details of QoS parameters mapping from EPC to NGC is FFS.

Editor's note: How TFT is created/allocated is FFS.
1.
The source E-UTRAN decides that the UE should be handed over to the 5G-RAN. The E-UTRAN sends a Handover Required (Target 5G-RAN Node ID, Source to Target Transparent Container) message to the MME.
2.
The MME selects the target AMF and sends Nx Relocation Request (Target 5G-RAN Node ID, Source to Target Transparent Container, EPS MM Context, PDN Connection info) message to the AMF.
The AMF converts the received EPS MM Context into the NGS MM Context. The AMF uses the PDN Connection information to select the SMF.
NOTE:
In roaming scenario, the UE's SM EPS Contexts are obtained from the V-SMF.
3.
The AMF sends an SM context requests message to the PGW-C+SMF.
4.
If the PCC is deployed, the SMF may request PCF to obtain the NGS PCC rule for the PDU session. The SMF may initiate a N4 Session Establishment/Modification procedure to obtain the N3 Tunnel Info.

5.
The SMF+PGW-C responses to AMF with the PDU session information and N3 Tunnel Info.
6.
The AMF sends an N2 Handover Request (Source to Target Transparent Container, N2 SM Information (PDU Session information, N3 Tunnel Info)) message to the 5G-RAN.
The 5G-RAN sends an N2 Handover Request Acknowledge (Target to Source Transparent Container, N2 SM Information (PDU Session ID, N3 Tunnel Info)) message to the AMF.
7.
The AMF sends an SM Context Update (N2 SM Information (PDU Session ID, N3 Tunnel Info)) message to the SMF for updating N3 tunnel information
8.
The SMF initiates the N4 modification to update the UPF the N3 N3 Tunnel Info. Optional, the SMF may indicate the UPF to create Forwarding Tunnel for DL data. The UPF acknowledges with Forwarding Tunnel information.
9.
The SMF sends an SM Context Update Ack (SM Information) message to the AMF.
10.
The AMF sends a response message to the Nx Relocation Request message. The response message includes Target to Source Transparent Container, Serving GW change indication, EPS Bearer Setup List, Addresses and TEIDs. For indirect forwarding, this message includes Serving GW Address and TEIDs for indirect forwarding.
NOTE:
The UPF acts as new S-GW for indirect forwarding.
11.
Optional, the MME initiates the Create Indirect Data Forwarding Tunnel procedure as specified in TS 23.401 [x].
12.
The MME sends the Handover Command (Target to Source Transparent Container, S1 UL Tunnel Info for indirect forwarding) to the E-UTRAN. The E-UTRAN sends Handover Command to the UE.
13.
The UE confirms handover to the 5G-RAN. The 5G-RAN notifies to the AMF that the UE is handed over to the 5G-RAN. The notification message includes the N2 SM Information (N3 DL Tunnel Info). The UE derives the PDU session ID from the EPS default bearer ID.
14.
The AMF sends an Nx Forward Relocation Complete Notification message to MME. The MME acknowledges the notification.
15.
The AMF sends an SM Request (N2 SM Information (N3 DL Tunnel Info), Handover complete indication) message to the SMF.
16.
The SMF+PGW-C provides UPF with the N3 DL Tunnel Info and releases the indirect tunnel.
17.
The SMF+PGW-C acknowledges the Session Request.
18.
The UE performs the Registration procedure.

*************** End of changes *********************
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